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NOVELTY - A method for screening a compound for use in the treatment of 

***androgen*** -related ***di seases*** comprises testing the compound 
to determine its effects on nuclear receptor-mediated 

***transcriptiona1*** activity and observing the effect of the compound 
on the level of ***androgen*** receptor-initiated 
***transcription*** in the test. 

DETAILED DESCRIPTION - A method for screening a compound for use in 
the treatment of ^^^androgen*'^* -related ***ai seases*** comprises: 

(a) testing the compound to determine its effects on nuclear 
receptor-mediated ***transcri ptional *** activity, the activity being 
mediated by a nuclear receptor selected from tr2 orphan receptor, the 

***TR4*** ***orphan*** ***receptor*** and the RXR receptor; and 

(b) observing the effect of the compound on the level of 
***androgen*** receptor-initiated ***transcription*** in the test. 

INDEPENDENT CLAIMS are al SO included for: 

(1) a method for screening a compound for use in treatment of 
estrogen- related ***cli seases*** compri si ng : 

(a) testing the compound to determine its effects on nuclear 
receptor-mediated ***tran5cri ptional *** activity, the activity being 
mediated by a nuclear receptor selected from TR2 orphan receptor, the 

***TR4***^ ***orphan*** ***receptor*** and the RXR receptor; and 

(b) observing the effect of the compound on the level of estrogen 
receptor-initiated ***tran5cri ption*** in the test; and 

(2) a method for modulating the sensitivity of a cell to a sex 
hormone comprising the step of stimulating in the cell the abundance (sic) 
of a nuclear receptor selected from the groups consisting of tr2 orphan 
receptor, the ***tr4*** ***orphan*** ***receptor*** and the 
RXR receptor 

(3) a method for modulating the ***androgen*** receptor-mediated 
transactivation activity in a cell comprising treating the cell with a 
compound that can modulate TR2 orphan receptor level or ***tr4*** 

***orphan*** ***receptor*** level in the cell; 

(4) a method for down regulating ***androgen*** receptor-mediated 
transactivation activity in a cell comprising introducing TR2 receptor 
orphan ligand binding domain or ***-rR4*** ***orphan*** 

***receptor*** ligand binding domain into the cell; 

(5) a method for modulating estrogen receptor-mediated 
transactivation activity in a cell comprising treating the cell with a 
compound that can modulate tr2 orphan receptor level or ***-rR4*** 

***orphan*** ***receptor*** level in the cell; 

(6) a method for down regulating tr2 orphan receptor-mediated 
transactivation activity in a cell by introducing estrogen receptor ligand 
binding domain into the cell; 

(7) a method for screening a compound for treating ***androgen*** 
receptor-related ***di seases*** by exposing cells to the compound and 
determining the effect of the compound on TR2 or ***tr4*** 

***orphan*** ***receptor*** signaling pathway in the cells; and 
(8; a method for screening a compound for treating estrogen 
receptor-related ***di seases*** by exposing cells to the compound and 
determining the effect of the compound on tr2 orphan receptor signaling 
pathway in those cells. 

ACTIVITY - cytotoxic. 

MECHANISM OF ACTION - Suppressor of transactivation activity of 
nuclear receptors. A reporter assay was performed to study the potential 
effects of AR-TR4 heterodimer formation on transactivation. Full-length ar 
and TR4 in eukaryotic expression vectors (pSGSAR and pCMXTR4) were 
co-transfected with a CAT reporter containing a TR4-response element 
CDR4-TK-CAT) . More specifically, reporter plasmids (DR4-CAT and 
CNTFR-15-LUC) (500 ng) were co-transfected with pCMX-TR4 and increasing 
amounts of pCMV-AR (200, 600 and 1200 ng) , pSGSGR (1200 ng) or pSG5PR 
(1200 ng) using the SuperFect transfection kit. it was found that the CAT 
activity induced by pCMXTR4 could be repressed significantly in a 
dose-dependent manner by co-transfection of pSG5AR in the absence or 
presence of DHT. The repression of tr4 transactivation was ar specific, as 
other activated steroid receptors such as GR or PR had no suppressive 
effects. Similar effects were observed when DR4-TK-CAT receptor was 
replaced with D r1-CNTFR-15-luc, another response element. 



USE - The invention is useful in the control or treatment of 
***diseases*** or clinical conditions such as hepatitis, hepatoma and 
hair loss that may relate to tr4 transactivation activity. It is also 
useful in the treatment of ER-related ***diseases*** . in general, 
modulating nuclear receptor transactivatinq activity has proved successful 
in treating ***di seases*** that are related to such nuclear 
transactivatinq activity. For example, certain types of breast cancer can 
be controlled By blocking the estrogen receptor transactivation using the 
anti estrogen tamoxifen. 

ADVANTAGE - Understanding how nuclear receptor activity such as that 
of ***androgen*** receptor, estrogen ***receptor*** , ***jj^4*** 
and tr2 is regulated and how these receptors interact with each other will 
advance the understanding of many human ***di seases*** and clinical 
conditions, consequently, new treatment options, new drug screening 
methods and new diagnostic tools will emerge. ***Anclrogen*** receptor 
Car) and tr4 receptor heterodimerize with each other, as do estrogen 
receptor (er) and TR2 orphan receptor. Such heterodimer formation 
represses the transactivation activity of both receptors of each 
heterodimer. This allows TR4- related ***di seases*** to be controlled 
or cured through modulating ar levels, as well as drugs to be screened for 
TR4-related ***di seases*** , by testing their effects on ar level. 
Similarly the invention makes it possible to screen for drugs for 
ER-related ***di seases*** by testing a compound's effect on tr2 level. 
It was also found that the rxr receptor can also suppress transactivation 
of the AR receptor through co-suppression by an allied nuclear receptor. 
Dwg.0/10 
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AB Disclosed are compns. and methods related to tr2 (testicular orphan 
nuclear receptor 2), TR4 (testicular orphan nuclear receptor 4), 

***androgen*** receptor, and estrogen receptor and the interactions 
between these proteins. Specifically claimed are compns. comprising a 
fragment of TR2, wherein the compn. interacts with ER, such that ER 

***transcriptional*** activity is decreased. Methods of identifying an 
inhibitor of an interaction between ER and TR2 and of identifying 
inhibitors of ER ***transcri ption*** activity are also claimed. 
Addnl . claimed are methods of inhibiting TR4 ***transcription*** 
activity comprising administering a compn. that binds TR4, wherein the 
compn. is ar, AR fragment, ar variant, a mol . that competitively competes 
with TR4 for AR binding, or a combination thereof. A method of 
identifying an inhibitor of an interaction between AR and TR4 is also 
claimed. 
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(TR4) -associated protein as repressor for the 
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Yang, Yue; Wang, xin; Dong, Tiefei ; Kim, Eungseok; 
Lin, wen-jye; Chang, Chawnshang 
George Whipple Laboratory for Cancer Research 
Departments of Pathology and Cancer center, Radiation 
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Journal 
English 

Although many co-activators have been identified for various nuclear 
receptors, relatively fewer co- repressors have been isolated and 
characterized. Here we report the identification of a novel testicular 
orphan nuclear receptor-4 (TR4)-assocd . protein (tra16) that is mainly 
localized in the nucleus of cells as a repressor to suppress TR4-mediated 
transacti vation. The suppression of TR4-mediated transacti vation is 
selective because TRA16 shows only a slight influence on the 
transactivation of ***androgen*** receptor, glucocorticoid receptor, 
and progesterone receptor. Sequence anal, shows that TRA16 is a novel 
gene with 139 amino acids in an open reading frame with a mol. mass of 16 
kDa, which did not match any published gene sequences. Mammalian 
two-hybrid system and co-immunopptn . assays both demonstrate that TRA16 
can interact strongly with TR4. The electrophoreti c mobility shift assay 
suggests that TRA16 may suppress TR4-mediated transactivation via 
decreased binding between the tr4 protein and the TR4 response element on 
the target gene(s). Furthermore, TRA16 can also block the interaction 
between tr4 and TR4 ligand-binding domain through interacting with 
TR4-DNA-binding and ligand-binding domains. These unique suppression 
mechanisms suggest that tra16 may function as a novel repressor to 
selectively suppress the TR4-mediated transactivation. 
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^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

AB The human testicular orphan receptor 4 Ctr4) is a member of the nuclear 

receptor superfamily that shows a broad tissue distribution with higher 
expression in the nervous system and male reproductive tract. TR4 
functions as a ***transcriptional*** modulator that controls various 
target genes via binding to the DNA hormone response elements. Here we 
report that instead of direct binding to hormone response elements for 
gene regulation, tr4 can also go through direct protein-protein 
interaction to repress estrogen receptor (ER)-mediated transacti vation , 
Electrophoretic mobility shift and glutathione s-transferase pull -down 
assays clearly demonstrate that the direct interaction between TR4 and er 
will inhibit the homodimerization of er and interrupt/prevent ER binding 
to the estrogen response element. The consequence of these events may then 
result in the suppression of ER target genes, such as cyclin Dl and pS2 
and inhibition of ER-mediated cell proliferation in the MCF-7 cells stably 
transfected with tr4. Together, our results showing that TR4 can suppress 
ER function via protein-protein interaction not only represent a unique 
cross-talk signalinq pathway in the nuclear receptor superfamily, it may 
also provide us with a new strategy to modulate ER function in the breast 
cancer cells. 
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NOVELTY - A method for screening a compound for use in the treatment of 

***androgen*** -related diseases comprises testing the compound to 
determine its effects on nuclear receptor-mediated ***transcriptional*** 
activity and observing the effect of the compound on the level of 

***androgen*** receptor-initiated ***transcription*** in the test. 
DETAILED DESCRIPTION - A method for screening a compound for use in 



the treatment of ***androgen*** -related diseases comprises: 

(a) testing the compound to determine its effects on nuclear 
receptor-mediated ***transcriptional *** activity, the activity being 
mediated by a nuclear receptor selected from tr2 orphan receptor, the 

***TR4*** ***orphan*** ***receptor*** and the RXR receptor; and 
Cb) observing the effect of the compound on the level of 

***androgen*** receptor-initiated ***transcri ption*** in the test, 
INDEPENDENT CLAIMS are al SO included for: 

(1) a method for screening a compound for use in treatment of 
estrogen-related diseases comprising: 

Ca) testing the compound to determine its effects on nuclear 
receptor-mediated ***transcriptional*** activity, the activity being 
mediated by a nuclear receptor selected from tr2 orphan receptor, the 

***TR4*** ***orphan*** ***receptor*** and the RXR receptor; and 

(b) observing the effect of the compound on the level of estrogen 
receptor-initiated ***transcription*** in the test; and 

(2) a method for modulating the sensitivity of a cell to a sex 
hormone comprising the step of stimulating in the cell the abundance (sic) 
of a nuclear receptor selected from the groups consisting of tr2 orphan 
receptor, the ***tr4*** ^^^orphan*** ***receptor*** and the 
RXR receptor 

(3) a method for modulating the ***androgen*** receptor-mediated 
transacti vation activity in a cell comprising treating the cell with a 
compound that can modulate tr2 orphan receptor level or ***tr4*** 

***orphan*** ***receptor*** level in the cell; 

C4; a method for down regulating ***androgen*** receptor-mediated 
transacti vation activity in a cell comprising introducing TR2 receptor 
orphan ligand binding domain or ***XR4*** ***orphan*** 

***receptor*** ligand binding domain into the cell; 

(5) a method for modulating estrogen receptor-mediated 
transacti vation activity in a cell comprising treating the cell with a 
compound that can modulate TR2 orphan receptor level or ***-rR4*** 

***orphan*** ***receptor*** level in the cell; 

(6) a method for down regulating TR2 orphan receptor-mediated 
transacti vation activity in a cell by introducing estrogen receptor ligand 
binding domain into the cell; 

(7) a method for screening a compound for treating ***androgen*** 
receptor- related diseases by exposing cells to the compound and 
determining the effect of the compound on tr2 or ***tr4*** 

***orphan*** ***receptor*** signaling pathway in the cells; and 

(8) a method for screening a compound for treating estrogen 
receptor- related diseases by exposing cells to the compound and 
determining the effect of the compound on TR2 orphan receptor signaling 
pathway in those cells. 

ACTIVITY - cytotoxic. 

MECHANISM OF ACTION - Suppressor of transacti vation activity of 
nuclear receptors. A reporter assay was performed to study the potential 
effects of AR-TR4 heterodimer formation on transacti vation . Full-length AR 
and TR4 in eukaryotic expression vectors (pSGSAR and pCMXTR4) were 
co-transfected with a cat reporter containing a TR4-response element 
(DR4-TK-CAT) . More specifically, reporter plasmids (DR4-CAT and 
CNTFR-15-LUC) (500 ng) were co-transfected with pCMX-TR4 and increasing 
amounts of pCMV-AR (200, 600 and 1200 ng) , pSGSGR (1200 ng) or pSGSPR 
(1200 ng) using the SuperFect transfection kit. it was found that the cat 
activity induced by pCMXTR4 could be repressed significantly in a 
dose-dependent manner by co-transfection of pSGSAR in the absence or 
presence of dht. The repression of TR4 transacti vation was AR specific, as 
other activated steroid receptors such as GR or PR had no suppressive 
effects, similar effects were observed when DR4-TK-CAT receptor was 
replaced with D r1-cntfr-15-luc, another response element. 

USE - The invention is useful in the control or treatment of diseases 
or clinical conditions such as hepatitis, hepatoma and hair loss that may 
relate to TR4 transacti vation activity, it is also useful in the treatment 
of ER-related diseases. In general, modulating nuclear receptor 
transactivating activity has proved successful in treating diseases that 
are related to such nuclear transactivating activity. For example, certain 
types of breast cancer can be controlled by blocking the estrogen receptor 
transacti vation using the anti estrogen tamoxifen. 

advantage - understanding how nuclear receptor activity such as that 
of ***androgen*** receptor, estrogen ***receptor*** , ***jr4*** 
and TR2 is regulated and how these receptors interact with each other will 
advance the understanding of many human diseases and clinical conditions, 
consequently, new treatment options, new drug screening methods and new 
diagnostic tools will emerge. ***Androgen*** receptor (AR) and TR4 
receptor heterodimerize with each other, as do estrogen receptor (er) and 
tr2 orphan receptor, such heterodimer formation represses the 
transacti vation activity of both receptors of each heterodimer. This 



allows TR4- related diseases to be controlled or cured through modulating 
AR levels, as well as drugs to be screened for tr4- related diseases, by 
testing their effects on ar level, similarly the invention makes it 
possible to screen for drugs for ER-related diseases by testing a 
compound's effect on TR2 level. It was also found that the RXR receptor 
can also suppress transacti vation of the ar receptor through 
co-suppression by an allied nuclear receptor. 
Dwg . 0/10 
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Journal 
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receptor (AR) binds to ***androqen*** response 
elements and regulates target genes via a mechanism involving 
coregulators. The AR can interact with the testicular orphan receptor-4 
(TR4) and function as a repressor to down- regulate the tr4 target genes by 
preventing the TR4 binding to its target DNA. interestingly, the 
heterodimerization of ar and TR4 also allows TR4 to repress ar target gene 
expression, simultaneous exposure to both receptors therefore could 
result in bidirectional suppression of their target genes. Together, 
th ese data demonstrate that the coupling of two different receptors, 
through the heterodimerization of AR and tr4, is a unique signaling 
pathway in the steroid receptor superfamily, which may facilitate further 
understanding of the complicated ***androgen*** action in prostate 
cancer or libido. 
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Thyroid hormone direct repeat 4 response element is a 
positive regulatory element for the human tr2 orphan 
receptor, a member of steroid receptor superfamily. 
Chang C; Pan H 3 

Department of Pathology, university of Rochester, NY 14642. 

USA. 

Molecular and cellular biochemistry, (1998 Dec) 189 (1-2) 
195-200. 
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Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199903 

Entered STN: 19990402 
Last Updated on STN: 19990402 
Entered Medline: 19990323 
We demonstrate that TR2 orphan receptor (tr2) may induce transacti vation 
activities via an aggtca-1 i ke-di rect-repeat-4 consensus thyroid hormone 
response element (DR4-TRE) system. TR2 showed a slightly greater binding 
affinity than thyroid hormone receptor alphal (tr al phal)/retinoid x 
receptor alpha (rxr alpha) heterodimer with Kds 0.5 nM and 2.3 nM, 
respectively. These receptors, tr2 and TR alphal/RXR alpha heterodimer, 
competed with each other on binding to limited amounts of dr4-tre. tr2 
canceled the suppression effect of unliganded-TR alphal on cat reporter 
activity in a dose-dependent fashion. Estrogen receptor (er) and 2p2 (a 
mutated tr2 with P box sequence of ***androgen*** receptor) failed not 
only to bind to DR4-TRE but also to recover this inhibitory effect of 
unliganded TRalphal. However, when t3 was supplemented, estradiol -er 
competed for a full cat activity while TR2 showed an additive effect on 
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AB 



the ***transcriptiona1*** activation. These results indicate that dna 
binding is essential for tr2 to take action and fully functional liganded 
TR alphal may rely on common factors shared with ER but not tr2 . 
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Method for screening compound, for use in treatment of 

***androgen*** - and estrogen-related ***di seases*** 
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acti vi ty. 
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AU 2001017639 A Based on WO 2001035101 
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2000-711585 20001113; US 

2003-366811 20030213 
AN 2001-381186 [40] WPIDS 
AB WO 200135101 A UPAB: 20010719 

NOVELTY - A method for screening a compound for use in the treatment of 

*^**androgen*** -related ***di seases*** comprises testing the compound 
to determine its effects on nuclear receptor-mediated 

***transcriptional*** activity and observing the effect of the compound 
on the level of ***androgen*** receptor-initiated 
***transcription*** in the test. 

DETAILED DESCRIPTION - A method for screening a compound for use in 
the treatment of ***androgen*** -related ***di seases*** comprises: 

(a) testing the compound to determine its effects on nuclear 
receptor-mediated ***transcriptional*** activity, the activity being 
mediated by a nuclear receptor selected from ***XR2*** ***orphan*** 

***receptor*** , the TR4 orphan receptor and the RXR receptor; and 

(b) observing the effect of the compound on the level of 
***androgen*** receptor-initiated ***transcription*** in the test. 

INDEPENDENT CLAIMS are also included for: 

(1) a method for screening a compound for use in treatment of 
est rogen- rel ated ***cli seases*** compri si ng : 

(a) testing the compound to determine its effects on nuclear 
receptor-mediated ***tran5criptional*** activity, the activity being 
mediated by a nuclear receptor selected from ***tr2*** ***orphan*** 

***receptor*** , the TR4 orphan receptor and the RXR receptor; and 

(b) observing the effect of the compound on the level of estrogen 
receptor-initiated ***transcri ption*** in the test; and 

(2) a method for modulating the sensitivity of a cell to a sex 
hormone comprising the step of stimulating in the cell the abundance (sic) 
of a nuclear receptor selected from the groups consisting of ***xr2*** 

***orphan*** ***receptor*** , the tr4 orphan receptor and the RXR 
receptor 

(3) a method for modulating the ***androgen*** receptor-mediated 
transacti vation activity in a cell comprising treating the cell with a 
compound that can modulate ***tr2*** ***orphan*** ***receptor*** 
level or tr4 orphan receptor level in the cell; 

(4) a method for down regulating ***androgen*** receptor-mediated 
transacti vation activity in a cell comprising introducing TR2 receptor 
orphan ligand binding domain or TR4 orphan receptor ligand binding domain 
into the cell ; 

(5) a method for modulating estrogen receptor-mediated 
transacti vation activity in a cell comprising treating the cell with a 
compound that can modulate ***tr2*** ***orphan*** ***receptor*** 
level or TR4 orphan receptor level in the cell; 

(6) a method for down regulating ***xr2*** ***orphan*** 
***receptor*** -mediated transacti vation activity in a cell by 

introducing estrogen receptor ligand binding domain into the cell; 

(7) a method for screening a compound for treating ***androgen*** 
receptor-related ***di seases*** by exposing cells to the compound and 
determining the effect of the compound on TR2 or tr4 orphan receptor 
signaling pathway in the cells; and 

(8) a method for screening a compound for treating estrogen 
receptor-related ***di seases*** by exposing cells to the compound and 
determining the effect of the compound on ***tr2*** ***orphan*** 

***receptor*** signaling pathway in those cells. 
ACTIVITY - cytotoxic, 

MECHANISM OF ACTION - Suppressor of transactivation activity of 
nuclear receptors. A reporter assay was performed to study the potential 
effects of AR-TR4 heterodimer formation on transactivation. Full-length AR 
and TR4 in eukaryotic expression vectors CpSGSAR and pCMXTR4) were 
co-transfected with a cat reporter containing a TR4- response element 
(DR4-TK-CAT) . More specifically, reporter plasmids (DR4-CAT and 
CNTFR-15-LUC) (500 ng) were co-transfected with pCMX-TR4 and increasing 
amounts of pCMV-AR (200, 600 and 1200 ng) , pSG5GR (1200 ng) or pSG5PR 
(1200 ng) using the superFect transfection kit. It was found that the CAT 
activity induced by pCMXTR4 could be repressed significantly in a 
dose-dependent manner by co-transfection of pSG5AR in the absence or 
presence of dht. The repression of tr4 transactivation was ar specific, as 
other activated steroid receptors such as GR or PR had no suppressive 
effects, similar effects were observed when DR4-TK-CAT receptor was 
replaced with D rI-cntfr-15-luc, another response element. 

USE - The invention is useful in the control or treatment of 
***diseases*** or clinical conditions such as hepatitis, hepatoma and 
hair loss that may relate to TR4 transactivation activity, it is also 
useful in the treatment of ER-related ***di seases*** . in general, 
modulating nuclear receptor transacti vatinq activity has proved successful 
in treating ***di seases*** that are related to such nuclear 



transacti vati nq activity. For example, certain types of breast cancer can 
be controlled by blocking the estrogen receptor transacti vation using the 
anti estrogen tamoxifen, 

ADVANTAGE - Understanding how nuclear receptor activity such as that 
of ***androgen*** receptor, estrogen receptor, tr4 and TR2 is 
regulated and how these receptors interact with each other will advance 
the understanding of many human ***di seases*** and clinical 
conditions, consequently, new treatment options, new drug screening 
methods and new diagnostic tools will emerge. ***Androgen*** receptor 
Car) and TR4 receptor heterodimerize with each other, as do estrogen 
receptor (Er) and ***tr2*** ***orphan*** ***receptor*** , such 
heterodimer formation represses the transacti vation activity of both 
receptors of each heterodimer. This allows TR4-related ***di seases*** 
to be controlled or cured through modulating AR levels, as well as drugs 
to be screened for TR4-related ***di seases*** , by testing their 
effects on ar level, similarly the invention makes it possible to screen 
for drugs for ER-related ***di seases*** by testing a compound's effect 
on TR2 level. It was also found that the RXR receptor can also suppress 
transacti vati on of the ar receptor through co-suppression by an a I lied 
nuclear receptor. 
Dwg . 0/10 
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AB Genes that quant, improve the efficiency and effectiveness of wound 

healing in mice are identified, wound healing is assayed by measuring the 
time taken for a 2 mm hole punched into the ear to heal. The genes or 
gene products may be useful in the development of new wound healing 
promoters, including agents for treatment of central and peripheral nerve 
wounds, wound healing in the rapidly healing mouse line MRL was studied. 
In comparison to the C57BL/6 line, tne MRL mice showed more extensive 
vascularization around wounds with rapid development of sebaceous glands 
and hair follicles and the unexpected appearance of adipocytes. These 
mice also showed improved healing of damage to the optic and sciatic nerve 

spinal cord after complete transection. Using 
the difference in wound healing behavior of the two lines, genetic 
polymorphisms assocd. with QTLs affecting wound healing were identified. 



The accelerated healing of the MRL line was lost with aging, and this 
appeared to be as a result of T-cell actions. Macrophages from the MRL 
accelerated wound healing in control mice. 
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US 2004005636 Al 20040108 US 2003-414583 20030415 
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OTHER SOURCE(S): MARPAT 139:346360 

AB The present invention provides a method for measuring the binding of a 

peptide library to a target protein, both in the presence and absence of a 
ligand, or other activation modifier. The peptide library is chosen from 
known binding partners of the target protein, or members of the family to 
which it belongs. The members of the peptide library include a conserved 
interaction motif that permits them to bind to the target protein or its 
family, individual peptides from the peptide library and the target 
protein are contacted with one another and a binding affinity measured. 
The binding affinities across the library are treated as a 'fingerprint'. 
The method is preferably applied to a library of co-regulatory peptides 
that bind to a nuclear hormone receptor. The present invention further 
comprises the peptide library, and a compn. comprising a member of the 
peptide library in contact with the target protein. 
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Compositions and methods related to interactions 
between ***androgen*** receptor, estrogen 
receptor, and testicular orphan nuclear receptors 
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USA 
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Patent 
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AB Disclosed are compns. and methods related to tr2 (testicular orphan 
nuclear receptor 2), tr4 (testicular orphan nuclear receptor 4), 

***androgen*** receptor, and estrogen receptor and the interactions 
between these proteins. Specifically claimed are compns. comprising a 
fragment of TR2, wherein the compn. interacts with ER, such that ER 

***transcriptional*** activity is decreased. Methods of identifying an 
inhibitor of an interaction between ER and TR2 and of identifying 
inhibitors of ER ***transcri ption*** activity are also claimed. 
Addnl . claimed are methods of inhibiting TR4 ***transcription*** 
activity comprising administering a compn. that binds TR4, wherein the 
compn. is ar, ar fragment, AR variant, a mol . that competitively competes 
with TR4 for AR binding, or a combination thereof. A method of 
identifying an inhibitor of an interaction between AR and TR4 is also 
claimed. 
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^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

The ***transcriptional*** activity of the estrogen receptor (ER) is 
known to be highly modulated by the character and amount of coregulator 
proteins present in the cells. ***tr2*** ***orphan*** 

***receptor*** ( ***tr2*** ), a member of the nuclear receptor 
superfamily without identified ligands, is found to be expressed in the 
breast cancer cell lines and to function as a repressor to suppress 
ER-mediated ***transcri ptional *** activity, utilizing an interaction 
blocker, er-6 (amino acids 312-340), responsible for tr2 interaction, the 
suppression of ER by tr2 could be reversed, suggesting that this 
suppression is conferred by the direct protein-protein interaction. 
Administration of antisense Tr2, resulting in an enhancement of ER 

***transeriptional*** activity in MCF7 cells, indicates that endogenous 
TR2 normally suppresses ER-mediated signaling, to gain insights into the 
molecular mechanism by which TR2 suppresses ER, we found that tr2 could 
interrupt ER dna binding via formation of an ER-TR2 heterodimer that 
disrupted the ER homodimerization. The suppression of ER 
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DOCUMENT TYPE: 
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AB 



***transcription*** by TR2 consequently caused the inhibition of 
estrogen-induced cell growth and GC1)/S transition in estrogen-dependent 
breast cancer cells. Taken together in addition to the potential roles in 
spermatogenesis and neurogenesis, our data provide a novel biological 
function of tr2 that may exert an important repressor in regulating ER 
activity in mammary glands. 
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NOVELTY - A method for screening a compound for use in the treatment of 

***androgen*** -related diseases comprises testing the compound to 
determine its effects on nuclear receptor-mediated ***transcriptional*** 
activity and observing the effect of the compound on the level of 

***androgen*** receptor-initiated ***transcri ption*** in the test. 
DETAILED DESCRIPTION - A method for Screening a compound for use in 
the treatment of ***androgen*** -related diseases comprises: 

Ca) testing the compound to determine its effects on nuclear 
receptor-mediated ***transcriptional*** activity, the activity being 
mediated by a nuclear receptor selected from ***tr2*** ***orphan*** 
***receptor*^** , the TR4 orphan receptor and the RXR receptor; and 

(b) observing the effect of the compound on the level of 
***androgen*** receptor-initiated ***transcription*** in the test. 
INDEPENDENT CLAIMS are al SO included for: 

(1) a method for screening a compound for use in treatment of 
estrogen-related diseases comprising: 

Ca) testing the compound to determine its effects on nuclear 
receptor-mediated ***transcriptional*** activity, the activity being 
mediated by a nuclear receptor selected from ***tr2*** ***orphan*** 
***receptor*** , the TR4 orphan receptor and the rxr receptor; and 

Cb) observing the effect of the compound on the level of estrogen 
receptor-initiated ***transcription*** in the test; and 



C2) a method for modulating the sensitivity of a cell to a sex 
hormone comprising the step of stimulating in the cell the abundance (sic) 
of a nuclear receptor selected from the groups consisting of ***tr2*** 
***orphan*** ***receptor*** , the TR4 orphan receptor and the RXR 
receptor 

(3) a method for modulating the ***androgen*** receptor-mediated 
transacti vation activity in a cell comprising treating the cell with a 
compound that can modulate ***tr2*** ***orphan*** ***receptor*** 
level or TR4 orphan receptor level in the cell; 

(4) a method for down regulating ***androgen*** receptor-mediated 
transacti vation activity in a cell comprising introducing tr2 receptor 
orphan ligand binding domain or TR4 orphan receptor ligand binding domain 
into the cell ; 

(5) a method for modulating estrogen receptor-mediated 
transacti vation activity in a cell comprising treating the cell with a 
compound that can modulate ***xr2*** ***orphan*** ***receptor*** 
level or tr4 orphan receptor level in the cell; 

(6) a method for down regulating ***jr2*** ***orphan*** 
***receptor*** -mediated transacti vation activity in a cell by 

introducing estrogen receptor ligand binding domain into the cell; 

(7) a method for screening a compound for treating ***androgen*** 
receptor- related diseases by exposing cells to the compound and 
determining the effect of the compound on tr2 or tr4 orphan receptor 
signaling pathway in the cells; and 

C8) a method for screening a compound for treating estrogen 
receptor- related diseases by exposing cells to the compound and 
determining the effect of the compound on ***xr2*** ***orphan*** 
***receptor*** signaling pathway in those cells. 
ACTIVITY - Cytotoxic. 

MECHANISM OF ACTION - Suppressor of transacti vation activity of 
nuclear receptors. A reporter assay was performed to study the potential 
effects of AR-TR4 heterodimer formation on transacti vation . Ful l-length ar 
and TR4 in eukaryotic expression vectors (pSGSAR and pCMXTR4) were 
co-transfected with a CAT reporter containing a tr4- response element 
CDR4-TK-CAT) . More specifically, reporter plasmids (DR4-CAT and 
CNTFR-15-LUC) (500 ng) were co-transfected with pCMX-TR4 and increasing 
amounts of pCMV-AR (200, 600 and 1200 ng) , pSGSGR (1200 ng) or pSGSPR 
(1200 ng) using the SuperFect transfection kit. It was found that the CAT 
activity induced by pCMXTR4 could be repressed significantly in a 
dose-dependent manner by co-transfection of pSGSAR in the absence or 
presence of DHT. The repression of TR4 transacti vation was AR specific, as 
other activated steroid receptors such as GR or PR had no suppressive 
effects, similar effects were observed when DR4-TK-CAT receptor was 
replaced with D rI-cntfr-15-luc, another response element. 

USE - The invention is useful in the control or treatment of diseases 
or clinical conditions such as hepatitis, hepatoma and hair loss that may 
relate to TR4 transacti vation activity, it is also useful in the treatment 
of ER-related diseases, in general, modulating nuclear receptor 
transacti vating activity has proved successful in treating diseases that 
are related to such nuclear transacti vati ng activity. For example, certain 
types of breast cancer can be controlled by blocking the estrogen receptor 
transacti vation using the anti estrogen tamoxifen. 

ADVANTAGE - Understanding how nuclear receptor activity such as that 
of ***androgen*** receptor, estrogen receptor, TR4 and TR2 is 
regulated and how these receptors interact with each other will advance 
the understanding of many human diseases and clinical conditions. 
Consequently, new treatment options, new drug screening methods and new 
diagnostic tools will emerge. ***Androgen*** receptor (AR) and TR4 
receptor heterodimeri ze with each other, as do estrogen receptor (ER) and 

***tr2*** ***orphan*** ***receptor*** . Such heterodimer 
formation represses the transacti vation activity of both receptors of each 
heterodimer. This allows TR4- related diseases to be controlled or cured 
through modulating AR levels, as well as drugs to be screened for 
TR4- related diseases, by testing their effects on AR level. Similarly the 
invention makes it possible to screen for drugs for ER-related diseases by 
testing a compound's effect on TR2 level- it was also found that the RXR 
receptor can also suppress transacti vation of the AR receptor through 
co-suppression by an allied nuclear receptor. 
Dwg . 0/10 
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AB whereas the linkage of infertility to cryptorchidism, the failure of the 

testis to descend into the scrotum at birth, has been well documented, the 
detailed mol . mechanism remains unclear. Here we report that the 
testicular orphan receptor-2 (TR2) expression, which modulates many signal 
pathways, was completely repressed in the surgery-induced cryptorchidism 
of the rhesus monkey. Further studies link TR2 repression to the 
induction of p53 and results suggest that induced p53 could repress TR2 
expression via the p53.fwdarw.p21.fwdarw.CDK.fwdarw.Rb.fwdarw.E2F signal 
pathway, in return, TR2 could also control the expression of p53 and Rb 
through the regulation of human papillomavirus 16 E6/E7 genes. Together, 
our data suggest a feedback control mechanism between TR2 and p53/Rb tumor 
suppressors, which might play important roles in male infertility assocd. 
with cryptorchidism. 
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^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

AB The human ***tr2*** ***orphan*** ***receptor*** ( 

***TR2*** ) is a member of the steroid/thyroid hormone receptor 
superfamily. It has been shown to be expressed in a wide variety of 
tissues during development. Using deletion mutation analyses and transient 
transfection CAT assays, we demonstrated here that a dna fragment of 103 
bp, with a sequence from +65 to -38, containing an initiator is capable of 
serving as a core promoter to initiate basal level ***transcription*** 
; further extending of this core promoter sequence up to -441 maximizes 
the reporter gene expression, within this positive regulatory region 
(-441/+65) , we were able to narrow the regulation-responsible sequence 
down to a small 64-bp (-263/-201) DNA fragment named the tr2 promoter 
activating cis-element (TR2-PACE). Further deletion mutagenesis and 
shifting of the insert position followed by reporter assays demonstrated 
that this TR2-PACE is essential for high-level induction of a heterologous 
core promoter's activity in a position-dependent nature. In addition, 
orientation tests indicated that the sense, but not anti sense orientation 
increased the TR2 core promoter activity. Moreover, electrophoresis 
mobility shift assays and Southwestern analyses suggested that tr2-pace 
may interact with un known specific nuclear proteins for its enhancer 
activity. Together, our data suggest that TR2-PACE is a position-dependent 
and, in the case of TR2 core promoter (TATA-less), an orientation- 
dependent cis-activating element required for maximal expression of the 
TR2 gene. 
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AB Genes that quant, improve the efficiency and effectiveness of wound 
healing in mice are identified, wound nealing is assayed by measur 
time taken for a 2 mm hole punched into the ear to heal. The genes 
gene products may be useful in the development of new wound healing 
promoters, including agents for treatment of central and peripheral 
wounds, wound healing in the rapidly healing mouse line mrl was st 
in comparison to the C57BL/6 line, the mrl mice showed more extensi 
vascularization around wounds with rapid development of sebaceous g 
and hair follicles and the unexpected appearance of adipocytes. Tn 
mice also showed improved healing of damage to the optic and sciati 
after crushing, and of the spinal cord after complete transection, 
the difference in wound healing behavior of the two lines, genetic 
polymorphisms assocd. with QTLs affecting wound healing were identi 
The accelerated healing of the mrl line was lost with aging, and th 
appeared to be as a result of T-cell actions. Macrophages from the 
accelerated wound healing in control mice. 
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Thyroid hormone direct repeat 4 response element is a 
positive regulatory element for the human ***xr2*** 

***orphan*** ***receptor*** , a member of steroid 
receptor superfamily. 
Chang C; Pan H 3 

Department of Pathology, university of Rochester, NY 14642, 

USA, 
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AB we demonstrate that ***tr2*** ***orphan*** ***receptor*** ( 
***tr2*** ) may induce transact! vati on activities via an 
AGGTCA-1 i ke-di rect-repeat-4 consensus thyroid hormone response element 
CDR4-TRE) system. tr2 showed a slightly greater binding affinity than 
thyroid hormone receptor alphal (TR alpnal)/retinoid x receptor alpha (RXR 
alpha) heterodimer with Kds 0.5 nM and 2.3 nM, respectively. These 

***receptors*** . ***tr2*** and TR alphal/RXR alpha heterodimer, 
competed with each other on binding to limited amounts of DR4-TRE. tr2 
canceled the suppression effect of unliganded-TR alphal on cat reporter 
activity in a dose-dependent fashion. Estrogen receptor (ER) and 2P2 (a 
mutated tr2 with p box sequence of ***androgen*** receptor) failed not 
only to bind to DR4-TRE but also to recover this inhibitory effect of 
unliganded TRalphal. However, when t3 was supplemented, estradiol -ER 
competed for a full CAT activity while TR2 showed an additive effect on 
the ***transcriptional*** activation. These results indicate that DNA 
binding is essential for tr2 to take action and fully functional liganded 
TR alphal may rely on common factors shared with er but not tr2. 
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AB A DNA response element, TR2RE-EP0 (5 ' -tctgacctctcgacctac-3 ' ) has been 
identified in the 3-minimal hypoxia-inducible enhancer of the human 
erythropoietin gene for the ***tr2*** ***orphan*** 

^^^receptor*'** , an ***androgen*** -repressed ***transcription*** 
factor and a member of the steroid/thyroid hormone receptor superfamily. 
Electrophoretic mobility shift assay showed a specific binding with high 
affinity (Kd =0.14 nM) between the ***tr2*** ***orphan*** 

***receptor*** and the TR2RE-EP0. Our data further indicated that this 
specific binding is not due to the homo-dimeri zation of the ***tr2*** 

***orphan*** ***receptor*** . in addition, reporter gene expression 
using chloramphenicol acetyl transferase assay demonstrated that the 

***tr2*** ***orphan*** ***receptor*** may suppress the 
expression of the chloramphenicol acetyl transferase activities via the 
TR2RE-EPO in the hypoxic/normoxic human hepatoma HepG2 cells. Finally, 
our in situ hybridization data also indicated that the ***tr2*** 

***orphan*** ***receptor*** and the erythropoietin transcripts can 
be co-expressed in mouse kidney and liver. Together, our data suggest 
that the human erythropoietin gene could represent the first human target 
gene regulated directly by the human ***tr2*** ***orphan*** 
***receptor*** . 
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A DNA response element (tr2re-sv40) for the ***xr2*** ***orphan*** 

***receptor*** , a member of the steroid-thyroid hormone receptor 
superfamily, has been identified in the simian virus 40 (SV40) +55 region 
(nucleotide numbers 368-389, 5 ' -GTTAAGGTTCGTAGGTCATGGA-3 * ) . 
Electrophoretic mobility shift assay, using in vitro translated 

***tr2*** ***orphan*** ***receptor*** with a molecular mass of 
67 kilodaltons, showed a specific binding with high affinity (dissociation 
constant = 9 nM) for this DNA sequence. DNA-swap experiments using 
chloramphenicol acetyl -transferase assay demonstrated that 

***androgen*** can suppress the ***transcriptional*** activities of 
SV40 early promoter via the interaction between this tr2re-sv40 and the 
chimeric receptor AR/TR2/AR with the DNA-binding domain of the ***tr2*** 
***orphan*** ***receptor*** flanked by the N-terminal and 
***androgen*** -binding domains of the ***androgen*** receptor, in 
addition, this tr2re-sv40 can function as a repressor to suppress the 

***transcriptional*** activities of both sv40 early and late promoters. 
Together, these data suggest the tr2re-Sv40 may represent the first 
identified natural DNA response element for the ***xr2*** 

***orphan*** ***receptor*** that may function as a repressor for the 
SV40 gene expression. 
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The present invention provides a method for measuring the binding of a 

?eptide library to a target protein, both in the presence and absence of a 
igand, or other activation modifier. The peptide library is chosen from 
known binding partners of the target protein, or members of the family to 
which it belongs. The members of the peptide library include a conserved 
interaction motif that permits them to bind to the target protein or its 
family. Individual peptides from the peptide library and the target 
protein are contacted with one another and a binding affinity measured. 
The binding affinities across the library are treated as a 'fingerprint'. 
The method is preferably applied to a library of co- regulatory peptides 
that bind to a nuclear hormone receptor. The present invention further 
comprises the peptide library, and a compn. comprising a member of the 
peptide library in contact with the target protein. 
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Disclosed are compns. and methods related to TR2 (testicular orphan 



nuclear receptor 2), TR4 (testicular orphan nuclear receptor 4), 

***androgen*** receptor, and estrogen receptor and the interactions 
between these proteins. Specifically claimed are compns. comprising a 
fragment of TR2, wherein the compn, interacts with ER, such that ER 
transcriptional activity is decreased. Methods of identifying an 
inhibitor of an interaction between ER and tr2 and of identifying 
inhibitors of ER transcription activity are also claimed. Addnl . claimed 
are methods of inhibiting TR4 transcription activity comprising 
administering a compn. that binds TR4, wherein the compn. is AR, AR 
fragment, AR variant, a mol . that competitively competes with TR4 for AR 
binding, or a combination thereof. A method of identifying an inhibitor 
of an interaction between AR and TR4 is also claimed, 
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TITLE: ***yR2*** ***orphan*** ***receptor*** functions 
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AUTHOR: Mu xiaomin; Chang chawnshang 

CORPORATE SOURCE: Department of Pathology, George Whipple Laboratory for 

cancer Research, urology, Radiation oncology, New York, NY, 

USA. 

CONTRACT NUMBER: DK47258 (NIDDK) 

DK63212 (NIDDK) 
SOURCE: Prostate, (2003 Oct 1) 57 (2) 129-33. 

Journal code: 8101368. ISSN: 0270-4137. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL article) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200310 

ENTRY DATE: Entered STN: 20030903 

Last updated on STN: 20031029 
Entered Medline: 20031028 

AB background: Both ***androgen*** receptor (AR) and orphan 

***receptor*** ***-pR2*** (tr2) belong to the steroid nuclear 
receptor superfamily and are expressed in prostate cancer tissue and cell 
lines. AR has been known to be involved in prostate proliferation and 
prostate cancer progression. AR binds to ***androgen*** response 
elements and regulates target gene expression via a mechanism involving 
coregulators . However, the function of tr2 in prostate and prostate 
cancer and the relationship between tr2 and AR in the prostate cancer is 
unclear. METHODS: Transient transfection and CAT reporter gene assays 
were employed to assess AR-mediated transacti vation . The expression level 
of prostate specific antigen (PSA) was measured by Northern blot analysis. 
The interaction between AR and TR2 was assessed by gl utathione-S- 
transf erase (GST) pull -down assay and mammalian two-hybrid system assay. 
RESULTS: Orphan nuclear ***receptor*** ***Tr2*** suppressed 

***androgen*** -mediated transacti vation in prostate cancer PC-3 cells, 
and over-expression of TR2 suppressed PSA expression. The suppression of 
AR mediated transacti vation by tr2 is not due to competition for the 
limited coregulator availability by these two receptors, but possibly 
through the interaction between tr2 and AR nuclear receptors, 
CONCLUSIONS: TR2 may function as a negative modulator to suppress AR 
function in prostate cancer. Further studies on how to control tr2 
function may result in the ability to modulate AR function in prostate 
cancer. 

Copyright 2003 wiley-Liss, Inc. 
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TITLE: Interaction of nuclear receptor zinc finger DNA 

binding domains with hi stone deacetylase 

AUTHOR (s) : Franco, Peter J.; Li, Guangjin; Wei, Li-Na 

CORPORATE source: Department of Pharmacology, university of Minnesota 

Medical school, Minneapolis, mn, 55455, USA 

SOURCE: Molecular and cellular Endocrinology (2003), 206(1-2), 

1-12 

CODEN: MCEND6; ISSN: 0303-7207 
PUBLISHER: Elsevier Science Ltd. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB A direct interaction between the nuclear ***receptor*** ***-j-r2*** 
and hi stone deacetylases (HDACs) 3 and 4 is mediated by the DNA binding 
domain (dbd) of tr2. to test if this interaction is common to members of 



the nuclear receptor family, the Cys2-Cys2 type zinc finger (ZF) dbds were 
subcloned from several nuclear receptors CmRAR.alpha, , mRXR.beta., mTR2, 
mTR4, RAR, mPPAR.delta, , and mPPAR. gamma. 2) . Using GST pull-downs, both 
HDACs 3 and 4 were found to interact directly with the core DBD from each 
receptor. The three-dimensional structure of the ZF domains was essential 
for this interaction as disruption by zinc chelation precluded interaction 
with HDACs. The results suggest that the ZFs of nuclear receptors provide 
a general interaction interface for HDACs 3 and 4. Functional 
significance of this interaction was demonstrated using ChIP assays where 
a truncated TR2 protein (lacking the LBD) recruited HDACs 3 and 4 to the 
target dna causing demonstrable hi stone deacetylation, GST pull -downs and 
mammalian two-hybrid interaction tests were then used to define the 
interaction domains of HDAC3 with TR2. Both the N- and C-terminal 
portions of HDAC3 showed interaction with the TR2 DBD, Thus, multiple 
domains of HDAC3 form the interaction surface for the DBD of nuclear 
receptors . 
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Suppression of estrogen receptor-mediated transcription 
and cell growth by interaction with ***tr2*** 

***orphan*** *** receptor*** 
Hu Y c; shyr c r; Che w y; mu x m; Kim E; Chang c 
(Reprint) 

univ Rochester, Med Ctr, George Whipple Lab Cane Res, Dept 
Pathol, 601 Elmwood Ave, Box 626, Rochester, NY 14642 USA 
(Reprint); Univ Rochester, Med Ctr, George Whipple Lab 
cane Res, Dept Pathol, Rochester, NY 14642 USA; Univ 
Rochester, Med ctr, George Whipple Lab cane Res, Dept 
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USA 

JOURNAL OF BIOLOGICAL CHEMISTRY, (13 SEP 2002) Vol. 277, 
NO. 37, pp. 33571-33579. 

Publisher: AMER soc biochemistry molecular biology inc, 

9650 ROCKVILLE pike, BETHESDA, MD 20814-3996 USA. 
ISSN: 0021-9258. 
Article; Journal 
English 
62 

*ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

The transcriptional activity of the estrogen receptor (ER) is known to 
be highly modulated by the character and amount of coregulator proteins 
present in the cells. ***tr2*** ***orphan*** ***receptor*** ( 

***tr2*** ), a member of the nuclear receptor superfamily without 
identified liqands, is found to be expressed in the breast cancer cell 
lines and to function as a repressor to suppress ER-mediated 
transcriptional activity- Utilizing an interaction blocker, ER-6 (amino 
acids 312-340), responsible for TR2 interaction, the suppression of ER by 
TR2 could be reversed, suggesting that this suppression is conferred by 
the direct protein-protein interaction. Administration of antisense TR2, 
resulting in an enhancement of ER transcriptional activity in MCF7 cells, 
indicates that endogenous TR2 normally suppresses ER-mediated signaling. 
TO gain insights into the molecular mechanism by which tr2 suppresses ER, 
we found that tr2 could interrupt ER dna binding via formation of an 
ER-TR2 heterodimer that disrupted the ER homodimeri zation . The suppression 
of ER transcription by TR2 consequently caused the inhibition of 
estrogen-induced cell growth and G(l)/S transition in estrogen-dependent 
breast cancer cells. Taken together in addition to the potential roles in 
spermatogenesis and neurogenesis, our data provide a novel biological 
function of tr2 that may exert an important repressor in regulating ER 
activity in mammary glands. 
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***androgen*** - and estrogen-related diseases, 
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b04 S03 

CHANG, C 

(UYRP) UNIV ROCHESTER; (CHAN-l) CHANG C 
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NOVELTY - A method for screening a compound for use in the treatment of 

***androgen*** -related diseases comprises testing the compound to 
determine its effects on nuclear receptor-mediated transcriptional 
activity and observing the effect of the compound on the level of 
***androgen**^* receptor-initiated transcription in the test. 

DETAILED DESCRIPTION - A method for screening a compound for use in 
the treatment of ***androgen*** -related diseases comprises: 

(a) testing the compound to determine its effects on nuclear 
receptor-mediated transcriptional activity, the activity being mediated by 
a nuclear receptor selected from ***tr2*** ***orphan*** 

***receptor*** , the tr4 orphan receptor and the RXR receptor; and 

(b) observing the effect of the compound on the level of 
***androgen*** receptor-initiated transcription in the test. 

INDEPENDENT CLAIMS are al SO included for: 

(1) a method for screening a compound for use in treatment of 
estrogen-related diseases comprising: 

(a) testing the compound to determine its effects on nuclear 
receptor-mediated transcriptional activity, the activity being mediated by 
a nuclear receptor selected from ***jr2*** ***orpnan*** 

***receptor*** , the TR4 orphan receptor and the RXR receptor; and 

(b) observing the effect of the compound on the level of estrogen 
receptor-initiated transcription in the test; and 

(2) a method for modulating the sensitivity of a cell to a sex 
hormone comprising the step of stimulating in the cell the abundance (sic) 
of a nuclear receptor selected from the groups consisting of ***tr2*** 

***orphan*** ***receptor*** , the tr4 orphan receptor and the RXR 
receptor 

(3) a method for modulating the ***androgen*** receptor-mediated 
transacti vation activity in a cell comprising treating the cell with a 
compound that can modulate ***jr2*** ***orphan*** ***receptor*** 
level or tr4 orphan receptor level in the cell; 

(4) a method for down regulating ***androgen*** receptor-mediated 
transacti vation activity in a cell comprising introducing TR2 receptor 
orphan ligand binding domain or TR4 orphan receptor ligand binding domain 
into the cell ; 

(5) a method for modulating estrogen receptor-mediated 
transacti vation activity in a cell comprising treating the cell with a 
compound that can modulate ***tr2*** ***orphan*** ***receptor*** 
level or tr4 orphan receptor level in the cell; 

(6) a method for down regulating ***tr2*** ***orphan*** 
***receptor*** -mediated transacti vation activity in a cell by 



introducing estrogen receptor ligand binding domain into the cell; 

(7) a method for screening a compound for treating ***anclrogen*** 
receptor- related diseases by exposing cells to the compound and 
determining the effect of the compound on tr2 or tr4 orphan receptor 
signaling pathway in the cells; and 

(8) a method for screening a compound for treating estrogen 
receptor- related diseases by exposing cells to the compound and 
determining the effect of the compound on ***i-r2*** ***orphan*** 

^^^receptor*** signaling pathway in those cells, 
ACTIVITY - cytotoxic, 

MECHANISM OF ACTION - Suppressor of transacti vation activity of 
nuclear receptors. A reporter assay was performed to study the potential 
effects of AR-TR4 heterodimer formation on transacti vation . Full-length ar 
and TR4 in eukaryotic expression vectors (pSGSAR and pCMXTR4) were 
co-transfected with a CAT reporter containing a TR4- response element 
CDR4-TK-CAT) . More specifically, reporter plasmids (DR4-CAT and 
CNTFR-15-LUC) (500 ng) were co-transfected with pCMX-TR4 and increasing 
amounts of pCMV-AR (200, 600 and 1200 ng) , pSGSGR (1200 ng) or pSGSPR 
(1200 ng) using the SuperFect transfection kit. It was found that the CAT 
activity induced by pCMXTR4 could be repressed significantly in a 
dose-dependent manner by co-transfection of pSGSAR in the absence or 
presence of DHT. The repression of tr4 transacti vation was AR specific, as 
other activated steroid receptors such as GR or PR had no suppressive 
effects. Similar effects were observed when dr4-tk-cat receptor was 
replaced with D Rl-CNTFR-15-LUC, another response element. 

USE - The invention is useful in the control or treatment of diseases 
or clinical conditions such as hepatitis, hepatoma and hair loss that may 
relate to tr4 transacti vation activity. It is also useful in the treatment 
of ER-related diseases, in general, modulating nuclear receptor 
transactivating activity has proved successful in treating diseases that 
are related to such nuclear transactivating activity. For example, certain 
types of breast cancer can be controlled by blocking the estrogen receptor 
transacti vation using the anti estrogen tamoxifen. 

ADVANTAGE - Understanding how nuclear receptor activity such as that 
of ***androgen*** receptor, estrogen receptor, TR4 and TR2 is 
regulated and how these receptors interact with each other will advance 
the understanding of many human diseases and clinical conditions, 
consequently, new treatment options, new drug screening methods and new 
diagnostic tools will emerge. ***Androgen*** receptor (AR) and TR4 
receptor heterodimerize with each other, as do estrogen receptor (ER) and 

***tr2*** ***orphan*** ***receptor*** . Such heterodimer 
formation represses the transacti vation activity of both receptors of each 
heterodimer. This allows TR4-related diseases to be controlled or cured 
through modulating AR levels, as well as drugs to be screened for 
TR4-related diseases, by testing their effects on AR level, similarly the 
invention makes it possible to screen for drugs for ER-related diseases by 
testing a compound's effect on tr2 level, it was also found that the RXR 
receptor can also suppress transacti vation of the AR receptor through 
co-suppression by an allied nuclear receptor. 
Dwg . 0/10 
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AB whereas the linkage of infertility to cryptorchidism, the failure of the 

testis to descend into the scrotum at birth, has been well documented, the 
detailed mol . mechanism remains unclear. Here we report that the 
testicular orphan receptor-2 (TR2) expression, which modulates many signal 
pathways was completely repressed in the surgery-induced cryptorchidism 
of the rhesus monkey. Further studies link TR2 repression to the 
inducti9n of p53 and results suggest that induced p53 could repress TR2 
expression via the p53.fwdarw.p21.fwdarw.CDK.fwdarw.Rb.fwdarw.E2F signal 
pathway, in return, TR2 could also control the expression of p53 and Rb 



through the regulation of human papillomavirus 16 E6/E7 genes. Together, 
our data suggest a feedback control mechanism between Tr2 and p53/Rb tumor 
suppressors, which might play important roles in male infertility assocd. 
with cryptorchidism. 
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^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

The human ***tr2*** ***orphan*** ***receptor*** ( 
***tr2*** ) is a member of the steroid/thyroid hormone receptor 
superfamily. It has been shown to be expressed in a wide variety of 
tissues during development, using deletion mutation analyses and transient 
transfection cat assays, we demonstrated here that a dna fragment of 103 
bp, vyith a sequence from +65 to -38, containing an initiator is capable of 
serving as a core promoter to initiate basal level transcription; further 
extending of this core promoter sequence up to -441 maximizes the reporter 
gene expression, within this positive regulatory region (-441/+65), we 
were able to narrow the regulation-responsible sequence down to a small 
64-bp^ (-263/-201) DNA fragment named the TR2 promoter activating 
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promoter s activity in a position-dependent nature, in addition, 
9rientati on tests indicated that the sense, but not antisense orientation 
increased the tr2 core promoter activity. Moreover, electrophoresis 
mobility shift assays and Southwestern analyses suggested that TR2-PACE 
may interact with un known specific nuclear proteins for its enhancer 
activity. Together, our data suggest that tr2-pace is a position-dependent 
and, in the case of tr2 core promoter (TATA-less), an orientation- 
dependent CIS-activating element required for maximal expression of the 
TR2 gene. 
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quant, improve the efficiency and effectiveness of wound 
mice are identified. Wound healing is assayed by measuring the 
for a 2 mm hole punched into the ear to heal. The genes or 
gene products may be useful in the development of new wound healing 
promoters, including agents for treatment of central and peripheral nerve 
wounds. Wound healing in the rapidly healing mouse line MRL was studied, 
comparison to the C57BL/6 line, the mrl mice showed more extensive 



Usi ng 



vascularization around wounds with rapid development of sebaceous glands 
and hair follicles and the unexpected appearance of adipocytes. These 
mice also showed improved healing of damage to the optic and sciatic nerve 
after crushing, and of the spinal cord after complete transection, 
the difference in wound healing behavior of the two lines, genetic 
polymorphisms assocd. with QTLs affecting wound healing were identified. 
The accelerated healing of the MRL line was lost with aging, and this 
appeared to be as a result of T-cell actions. Macrophages from the MRL 
accelerated wound healing in control mice. 
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Thyroid hormone direct repeat 4 response element is a 
positive regulatory element for the human ***tr2*** 

***orphan*** ***receptor*** , a member of steroid 
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Chang C; Pan H 3 

Department of Pathology, university of Rochester, NY 14642, 

USA. 
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We demonstrate that ***xr2*** ***orphan*** ***receptor*** ( 

***TR2*** ) may induce transacti vation activities via an 
AGGTCA-like-di rect-repeat-4 consensus thyroid hormone response element 
(pR4-TRE) system. TR2 showed a slightly greater binding affinity than 
thyroid hormone receptor alphal (TR alphal)/retinoid x receptor alpha (RXR 
alpha) heterodimer with Kds 0,5 nM and 2.3 nM, respectively. These 

***receptors*** , ***tr2*** and TR alphal/RXR alpha heterodimer, 
competed with each other on binding to limited amounts of DR4-TRE. tr2 
canceled the suppression effect of unl iganded-TR alphal on CAT reporter 
activity in a dose-dependent fashion. Estrogen receptor (ER) and 2P2 (a 
mutated TR2 with P box sequence of ***androqen*** receptor) failed not 
only to bind to pR4-TRE but also to recover this inhibitory effect of 
unliganded TRalphal. However, when T3 was supplemented, estradiol-ER 
competed for a full cat activity while TR2 showed an additive effect on 
the transcriptional activation. These results indicate that dna binding 
IS essential for tr2 to take action and fully functional liganded TR 
alphal may rely on common factors shared with ER but not TR2. 
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A DNA response element, TR2RE-EP0 (5 * -TCTGACCTCTCGACCTAC-3 ' ) has been 
identified in the 3-minimal hypoxia-inducible enhancer of the human 
erythropoietin gene for the ^**tr2*** ***orphan*** 
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AB 



'receptor^ 



an ***androgen*** -repressed transcription factor and 



a member of the steroid/thyroid hormone receptor superfamily. 
Electrophoretic mobility shift assay showed a specific binding with high 
affinity (Kd =0.14 nM) between the ***tr2*** ***orphan*** 

***receptor*** and the TR2RE-EP0. Our data further indicated that this 
specific binding is not due to the homo-dimerization of the ***tr2*** 

***orphan*** ***receptor*** . in addition, reporter gene expression 
using chloramphenicol acetyl transferase assay demonstrated that the 

***TR2*** ***orphan*** ***receptor*** may suppress the 
expression of the chloramphenicol acetyl transferase activities via the 
TR2RE-EPO in the hypoxi c/normoxi c human hepatoma HepG2 cells. Finally, 
our in situ hybridization data also indicated that the ***yR2*** 

***orphan*** ***receptor*** and the erythropoietin transcripts can 
be co-expressed in mouse kidney and liver. Together, our data suggest 
that the human erythropoietin gene could represent the first human target 
gene regulated directly by the human ***xr2*** ***orphan*** 
***receptor*** 
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A DNA response element (TR2RE-SV40) for the ***tr2*** ***orphan*** 

***receptor*** , a member of the steroid-thyroid hormone receptor 
superfamily, has been identified in the simian virus 40 (SV40) +55 reqion 
(nucleotide numbers 368-389, 5 ' -GTTAAGGTTCGTAGGTCATGGA-3 ') , 
Electrophoretic mobility shift assay, using in vitro translated 

^^:.TR2*** ***orphan*** ***receptor^** with a molecular mass of 
67 kilodaltons, showed a specific binding with high affinity (dissociation 
constant = 9 nM) for this DNA sequence. DNA-swap experiments using 
chloramphenicol acetyl -transferase assay demonstrated that 

***androgen*** can suppress the transcriptional activities of SV40 early 
promoter via the interaction between this TR2RE-SV40 and the chimeric 
receptor ar/tr2/ar with the DNA-binding domain of the ***tr2*** 
***orphan*** ***receptor*** flanked by the N-terminal and 
***androgen*** -binding domains of the ***androgen*** receptor. In 
addition, this Tr2re-SV40 can function as a repressor to suppress the 
transcriptional activities of both SV40 early and late promoters. 
Together, these data suggest the TR2re-SV40 may represent the first 
identified natural DNA response element for the ***tr2*** 

^**orphan*** ***receptor*** that may function as a repressor for the 
SV40 gene expression. 
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A full-length rat cdna clone was obtained from the ***'tr2**** 
***orphan*** ***receptor*** , a member of the steroid receptor 
superfamily, using cDNA library screening and 3' RACE-pcr technology, 
under these conditions, only the TR2-11 form of the ***tr2*** 

***9rphan*** ***receptor*** , the major form found in prostate, was 
Identified. The overall amino acid homology between human and rat TR2-11 
orphan receptors was near 90% with one amino acid difference in the 
DNA-binding domain sequence. Northern blot analysis identified multiple 
forms of the ***tr2*** ***orphan*** ***receptor*** mRNAs 
expressed in human and rat prostates. ***Androgens*** repressed 

***TR2*** ***orphan*** ***receptor*** mRNA levels in human 
prostate LNCaP cells and rat ventral prostate. Polyclonal anti- ***tr2*** 



***orphan*** ***receptor*** antibodies raised from a unique 
***TR2*** ***orphan*** ***receptor*** 20 amino acid peptide were 
used to localize the ***tr2*** ***orphan**** ***receptor*** in 
the nuclei of prostate and epididymis epithelium cells. Together, these 
data demonstrate that the ***tr2*** ***orphan*** ***receptor*** 
can be expressed at mRNA and protein levels in the human and rat 
prostrates and may have some potential function in mediating 
***androgen*** action in these tissues. 
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AB A full-length rat cDNA clone was obtained from the ***jr2*** 

***orphan*** ***receptor*** , a member of the steroid receptor 
superfamily, using cDNA library screening and 3' race-pcr technol . under 
these conditions, only the TR2-11 form of the ***tr2*** ***orphan*** 

***receptor*** , the major form found in prostate, was identified. The 
overall amino acid homol . between human and rat TR2-11 orphan receptors 
was near 90% with one amino acid difference in the DNA-bindinq domain 
sequence. Northern blot anal, identified multiple forms of the 

***TR2*** ***orphan*** ***receptor*** mRNAs expressed in human 
and rat prostates. ***Androgens*** repressed ***tr2*** 

***orphan*** ***receptor*** mRNA levels in human prostate LNCaP 
cells and rat ventral prostate. Polyclonal anti- ***tr2*** 

***orphan*** ***receptor*** anti b. omega. di es raised from a unique 

***tr2*** ***orphan*** ***receptor*** 20 amino acid peptide were 
used to localize the ***tr2*** ***orphan*** ***receptor*** in 
the nuclei of prostate and epididymis epithelium cells. Thus, the 

***TR2*** ***orphan*** ***receptor*** can be expressed at mRNA 
and protein levels in the human and rat prostates and may have some 
potential function in mediating ***androgen*** action in these 
tissues. 
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